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AMENDED CLAIMS 
[received by the International Bureau on 12 August 1996 (12.08.96); 
original claim 2 cancelled; riginal claims 4, 11 and 12 amended; 
remaining claims unchanged (2 pages)] 

1. A method for enhancing food utilization, 
lowering mortality, decreasing nitrogen excretion, 
decreasing the dependence on vaccines and antibiotics, 
5 stimulating the immune system and enhancing the overall 

haalth of a healthy or infected food animal which comprises 
orally administering to the animal an effective amount of a 
pH-buffered, redox-stabilized composition comprising halide 
and oxyhalide ions. 
10 3. The method of claim 1 wherein the animal is 

infected with a bacterial or viral pathogen. 

4. The method of claim 1 wherein the composition 
comprises chloride and oxychloride ions. 

5. The method of claim 4 wherein the 

15 administered composition comprises chlorite, chloride and 
chlorate ions. 

6. The method of claim 5 wherein the molar ratio 
of chlorite ion to chlorate ion is in the range from 2:1 to 
1000:1; the molar ratio of chlorite ion to chloride ion is 

20 in the range from 0.1:1 to 1000:1; and the molar ratio of 
chloride ion to chlorate ion is in the range from 0.1:1 to 
1000:1. ' - ■ 

7. The tifet&6d*6f clSiifi : * wherein the molar ratio 
of ahlorite ion ta chicxrato ion Ar* in the range from 3:1 to 

25 500:1; and the molar ratio of chlorite ion to chloride ion 
is in the range from 1:1 to 50:1. 

8. The method of claim 7 wherein the molar ratio 
of chlorite ion to chlorate ion is in the range from 3;1 to 
16:1; the molar ratio of chlorite ion to chloride ion is in 

30 tike r«aage from Q-*zl to 5:1; and the molar ratio of 

chloride ion to chlorate ion is in the range from 4:1 to 
16:1. 

9. The method of claim 8 wherein the molar ratio 
of chlorite ion to chlorat ion is 11.8:1; the molar ratio 

35 of chlorite ion to chloride ion is 1.12:1; and the molar 
ratio of chlorid ion to chlorate ion is 10.5:1. 
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10. ^Tn% aethod 6f claim 9 wher in the chlorit 

i^nurui'Jb present £ vth cone ntratirm rang from 0.01 xnM to 
1.0 M. 

11. The method of claim 1 wherein the composi- 
5 tion comprises bromide and oxybromide ions. 

12. The method of claim 1 wherein the pH of th 
composition is in the range from 7.5 to 13. 
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BIOCIDAL COMPOSITIONS CONTAIWING HALIDES AND OXYHALIDES 



This applicati n is a continuation-in-part of application 
Serial No* 08/260,624, filed June 16, 1994, which is a 
continuation of application Serial No. 07/904,160, filed June 
25, 1992* 

BACKGROUND OF THE INVENT I OK 



This application relates to methods employing compositions 
having selective biocidal, therapeutic, production and immuno- 

10 stimulatory action, based on concentration and exposure time, 

against living cells and microorganisms including Gram negative 
and Gram positive bacteria and other pathogens. The invention 
relates to the treatment of animals infected with such 
pathogens, as well as to treatment of noninfected animals, by 

15 administration of pH-buffered, redox-stabilized compositions 
comprising halide and oxyhalide ions to the animals. The fr 
radical oxyhalide intermediates formed by the compositions 
produce immunostimulatory effects in the animals and result in 
increased food utilization, lower mortality, decreased nitrogen 

20 excretion and overall enhanced health . of .animals, as. well as 
microbial red^ACtion in, v f Q90j& n .<$preover, because of their 
efficacy as therapeutic and immunostimulatory agents, the 
administration of said compositions ta food animals results in 
.decreased dependence „pn vapcines and antibiotics. 

25 It has long bee# known that various chlorine-containing 

compounds can be used' "as biocidal agents. The literature 
contains many references to chlorine gas, various chlorites and 
1 chlorine dioxide as materials that can be used to kill micro- 
organisms. Many pate its teach that chloride dioxide is an 

30 effective microbicide and also that it is a powerful and 
effective oxidizing agent useful in killing various micro- 
organisms. Thus, there is a wide variety of patents and prior 
art references which describe the production of chlorine 
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dioxiJU* ar.i/ar ."lie v>«* liabilisstf chlorine dioxid 
solutions. 

TU<a prior axt describes many process s for the direct us 
of chlorine dioxi?* as a biocide. The prior art also describes 
3 many process 2& for the production of stabilized chlorin 

dioxide by iaB addition of a variety of inorganic compounds 
such inoxgani:: borco arrd/ar various peroxides, including 
hydrogen peroxide (see, for example, Laso, U.S. Patent No. 
4,296,103; Kiihne, U.S. Patent No. 4,507,285; and Gordon, U.S. 

10 Patent Kto. 4,880,638). 

Chlorine -iioxid*, Aowavar, also has many shortcomings. 
For sample, it is a potentially hazardous material which is 
g&terally difficult to produce and apply where needed. 
CnioriiVs dioxi£a is corrosive, and its formation requires 

IS consider at le aaiai^rfcs rif *ri<? which add to its corrosive 
propfc&i' * 

€>x-don, U.S. Patent No. 4,88C,6rf discloses an improvement 
in chc previously known chlorine- based biccidal compositions. 
Tike Gordon comgc sit ions 6o not produce measurable amounts of 

20 chlorine dioxide, tvt do generate premiere* Ael interactive 
intermediates, Including but net limited to oxyhalogen 
re&ct&ttts, rfiich st: vC* to provide the compositions with 
microbicidal properties. Gordon discloses the utility of the 
compositions u± . rvjrfrc* disinfectants. 

2S Other pu^^ioe^r^s hf^€ provided further insight into the 

chemistry ©£ cxy^rUI vr~ repositions and have disclosed th ir 
biocicial properti.;i (bg%;° *tir example, Uilmann. et al., 
Infection 12, 22L-22E (l^c4J ? Ktihnr., European Patent No. 
EP0093G75? and Gordon, et ai. ; Environ. Sci j Techno 1. 25, 468* 

30 474 (1991)) . 

i?hc food animal industry loses substantial amounts of 
money yearly due to infection of the animals resulting in 
attenuation of growth, loss of animal size, and death of 
animals. Losses further occur due to the contamination of 

35 animal carcasses on the market shelf by "oodborne pathogens and 
spoilage organisms. 
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In view of the foregoing, dt is apparent that it is 
desirable to have a therapeutic, production, &n& immunostimu- 
* latory drug for "use in the food animal industry that is b nign 
to the host animals , less expstasive and as effective as other 
5 immunostimulatory drugs , such -as corticosteroids, which can 

have undesirable side effects* t Furthejrmore , it" is desirabl to 
have such a composition which is useful< as* a disinfectant for 
the food industry* . , , « ^ 

SUMMARY OF THE INVENTION 0 u t r 

10 It is an object of this inv^itioffix.tp provide a composition 

that is safe and economical to use as a- therapeutic , production 
and immunostimulatory drug; has outstanding cellular disinfec- 
tion action; and can be .administered to *food animals in order 
to (1) stimulate the immune system, (2) increase food utiliza- 

15 tion (as reflected by decreased nitrq^r^rW^retion and reduced 
' feed intake per kg of weight gain), (3) ^qjiuce mortality in 
'-microorganism- infected food animals-,, <f4) d^orease dependence of 
animals on vaccines and antibio&icjsv and .(5) enhance overall 
health and vitality of animals. * - 

20 It is a further object iof> -the ^invention to provide a 

method for reducing foodbcasrgs pathogens and -spoilage organisms 
in food animal carcasses. * . irv . - . — . 

The compositions set :#6rrU& it* detail %in this disclosure 
represent redox-buf f eised vs^i»fe^^ which contain 

25 little or no chlorine dioxsa^ rtej: TO-^alled ^stabilized 1 ' 

chlorine dioxide ^prid t to -trj^emng whicft ,may ensue in situ. 
Highly sensitive analytical .measurements have been used which 
s would, detect as low lasrt ppm, (pajrts per million) of chlorine 
dioxide or chlorine-dioxide-containing completes in the solu- 

30 tions- of this invention, and no ,chlorine dioxide was detected. 
The active ingredients produced by the compositions described 
here are halogen-oxyhalogen, redox-buf fered intermediates which 
do not generate chlorine dioxide* These intermediates are not 
only effective biocides but are also apparently immunostimula- 

35 tory and, in the instant disclosure, are shown to enhance the 
vitality and increase the food utilization of food animals, as 
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noil <&£ rsdace mortality in mictoovganism-inf ected food 
i-iiruls», JhZA admiiiidw&red to tii animals, This activity is 
u^li-^ r ed wichc^c cue necessity it! producing chlorine dioxide 
per se > Howev r, the interaction of th compos it i ns in vivo 
\ 5 or £ji vitro can result in the production of chlorine dioxide 
■zndcr upo^ific eonditxoas. 

TL.i xai^obicidal efficacy of the stabilized compositions 
L?.fi» bci^i. extensively tested, as has its efficacy as a thera- 
peutic, picauctior. and l&uiunostimulatory drug. The composi- 
10 tians utilised in this invention have been rested as enhancers 
-f foci* utilization and as reducers of mortality in (1) chicks 
infected Kith S. typhimurium, (2) poultry infected with 
Bcrd^bclla avium, (3) poultry with "spiking mortality dis ase," 
eju&ei by viral iniectioii, (4) pouitry infected with gumboro 
15 ^irus, (5) undei uarftet conditions with healthy swine, and (6) 
x ^ x.~rfu*c cdhditions with healthy broiler chickens. 

The compositions have further been tested ana found 
effecvi-/c in reducing iocdboxne pathogeny and spoilage 
A4&r^^& ^n 2: odd animal carcasses* 
b * 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

P^gu-.o i shows che effect of the composition of Example 1 
on ^he grower* oi vhi.ee bacterial strains. 

Figure ^ Lhefis the eirZeet of the composition of Example 1 
en tEte • rv&Mi o§ §ix selected bacterial strains. 

« * 

25 F-ETfcllSi. fcLLfT ^1? 'JXB INVENTION 

Ihc inst&uc invention Legates to specific uses of halide- 
oxyh£.lidc compositions. Specifically, a halide-oxyhalide 
composition at various dilutions has been determined to (1) 
stimulate the immune system, (2) increase food utilization of 

30 food animals (as reflected by decreased nitrogen excretion and 
reduced feed intake per kg weight gain) , (3) reduce the 
mortality of microorganism-infected food animals, (4} decrease 
dependence of animals oh vaccines and antibiotics, and (5) 
enhance the overall health and vitality of said food animals. 
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Ths iP«tant invanti n further relat a to uses of the 
compositions i& the disinfection of S od. animal carcass s. The 
compos it ipiis Mve been 4ptermiE*ad tc be effective in this 
regard* • 
5 According to one embodinnnt of the invention, the 

compositions are formed upon mixing,, #atsr with a source of 
chlorite ions, a source of ~h? or ide £ong f and a source of 
chlorate ions. These conpos^tions hav^oa m^Jcsr ratio of 
chlorite ions to chlorate ions in- the^randre *&om 2:1 to about 

10 1000:1, a molar ratio of chlorite ions jtp ci loride ions in th 
range from 0.1:1 to abo^*- io^o:?. and # molur ratio of chloride 
ions to chlorate ions in the range from 0,1:1 to about 1000:1. 
The chlorite ion source is prerent ^n iegBcuj\ts from about 400 
grams to about 0.04 milligrams per ;th<^user3 grams of water. 

15 The composition ran b° ^dmvristerad tr infected animals to 

kill microorganisms wfeich have • hij$hi4&$ c^^vity and, accord- 
f ingly, reduce mortality. Thft composition can be administer d 
to healthy hosts to enhance fee** utilisation and overall 

c 

vitality. The composition enn ; ? jo pe *r ; \ >yc3 in the treat - 

20 ment of food animal carcasses to *:e uce foodborne pathogens and 
spoilage organism?. 

In preparing +ti*± comp^sftirn des®~iEk;d herein, various 
commercially available materials are ut.il?- d r& the starting 
materials* For example, *he ^;^ce ©f chlorite ions can 

25 include material*; such all: 1:*. iMtK 1 £h v i i^s and related 
compounds. Sodium chlorite La especially useful in preparing 
the compositions of ^hiss^nvertio^>©ca^ of its availability 
and its solubility in r water. Ot&er suitable sources for the 
chlorite ions include .the ^alkaline earth metal chlorites, as 

30 well as ammpnium chlorite. , 

Suitable sources of chlorate ions include various commer- 
cially available chlorates with alkali metal chlorates being 
preferred. It has been found that sodium chlorate and 
potassium chlorate are especially useful in producing the 

35 compositions of this invention because of their solubility and 
availability. Other sources pf the chlorate ions include the 
alkaline earth metal chlorates and ammonium chlorate. 
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Svitsble sourcss of cMcridi? ions incluAo vari us commer- 
cially aveUevVr chic rides* with alkali metnl chlorides being 
preferred* SodiAm cH rid& and ;rctcssira& chloride are 
sspscielly urcfu? bacarr, of their cost and cclubility. 
£ AlXaline earth s&t&l chlorides and ammoniura chlorides can also 
be .^£&s*u 

Ir '$rr.;arinr the compositions-, sufficient water should be 
available to dissolve the starting materials. While wat r is 

as* ^«S'?'"' v *al ingredient, it should be understood that other 

1Z solvent <2tr: also bs present such as various alcohols, glycols 
md related s-1 vents. It h*s been found that water should be 
present \r 57a amount of at least G.l moles per liter. The 
art ability of tire compositions can trc iir proved by adding appro- 
priate pH»edjt sting uatsri^lr to adjust the resulting composi- 

2 5 *:ion to \n fcuf fared 31? range fro** about 7.5 to 13. 

7.c or - i?cv the cc^vesit/onn to have cond biocidal, 
therapeutic, production and immunostimur&tcry pxop*rties. the 
concon^ra'"L>n tf the administered chlorite ion source should be 
s:' !'?i<^i:^t tc provide «? range of chlorite ion concentration 

20 T>roi ^ 01 v^o 1 ,0 51. 

* prssf rrrv ;? i^Vr ratio of chlorite ion traterial to 
chlorrat* 5 on • 1 that is added tc the water-containing 

oo5v«r..' is in 1-V ?r iiige from 2>: 3 tc 500:?. and that of chlorite 
zone, to chic S3'* Tin "U in the ra^ga frum 1:2 to 50:1. 

25 .• • A- sfciw -rr-xz ^ v embodiment of tfcs invention employs 

compositions ^r-_ -u vaolar ratio of chlorite ion to 
chlor^to i n :t tU; ^.^g^ front 3:1 tc 16:1; the molar ratio 
of ch^oLit^ Lc 1 ;o <?hlov;lde- ion *s in the range fro;; 0.8:1 to 
5:1; and the saol ratio o£ chloride ion to cVlorate ion is in 
vhe range from 4s 1 to 16; \» 

Tht. b«5Gt embodiment &f the invention Known to the 
inventors at this tin* employs composition© wherein the molar 
ratio of chloritn ion to chlorate ion is 11.8:1; the molar 
ratio of chlorite ion to chloride ior is 1.12:1; and the molar 

35 ratio of chloride Ion to chlorate ion is 13.5:1. 

Th<* stability of the compositions can be improved by 
adding a pH-adjusting material to adjust the pH of th r suit- 

6 
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ing mixture to a final rar.^e o£ 7.5 13. It has b n found 
that if th pH is adjusted to about 13-, the <comp siti ns ar 
very stable a»d* will retain their bio6idal properties over long 
periods of storage. Faa cone ntrati n jot the buffer can range 
5 from 0.001 M up to tha saturation 'level of the solution. The 
preferred buffering materials contain phosphate salts. The 
preferred buffer concentration is in: the 'range of 0.001 M to 
0.5 M. " . .. v leu 

It has been found that Various other materials can b 

10 added to the compositions to improve* tfc&eaur efficacy. For 

example, it has been f bund that the addition of materials such 
as hydrogen peroxide will inhibit .'the production of chlorine 
dioxide i Materials such as borates, perborates, percarbonates 
and sulfates can also be utilized to retard the formation of 

15 chlorine cioxide. Such materials include borax, and various 
peroxides suc*h 3Ts pejsaaysu&f attest prtfoiKy borate and peroxydi- 
r sulfate. J- 

It should be noted that' the sc©pa^ ofnJthe invention is not 
confined solely to the ut iMfcatriron oof oE^nqpofeiijdions comprising 

20 chloride, chlorite and chlorate ifcrJ&ii - Other compositions 

intended for ase according fo^ r t^* i^sv:enti>6>n are comprised of 
other halide and pseudohalMS£{^jg. thiocyanate) components and 
provide effective alternati^es&ito .oxychllsrinfe chemistry. 

v r por example, it is? an&i^pafcisfl that Compositions of matter 

25 comprising bromide bromit^a ^nfisdiromate^ itons will exhibit the 
same utility as t^at.d^irit^ji^r oxychioro compositions. In 
fact, it would expesstedrlthafc the (minimal concentrations of 
®, th< ion source required f oar «e£f<&ctive; microbicidal activity of 
an oxy-bromine composition wo^deb be lower than for an 

30 oxychlorine formulation (Babior, B.M., in 2hfi Biology and 
Chemigtrv q£ Active Oxvaen . Bannister and Bannister, Eds., 
Elsevier, pp. 190-206 (1964) ) . 

.Similar compositions can be formulated with iodide, iodite 
and Lodate; fluoride, fluorite and fluorate; or with the three 

35 valen&ce states of the pseudohalide thiocyanate. It is further 
anticipated that combinations of mixed oxyhalogens, for 

< 
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exa*;?.V, crofeiTatJ&Jts o 2 chloride ■., bromite and br ornate or 
chJoridr *?-c;it€ xvd —remote, will also oe effective. 

Although it is nvu intended tliat tne inventiv 
c^rip? ».i ' ^i.or *; • 7 . \\ »itad aw? particular theory of op ration 
5 *r Mrh nf.^ ; it i* ^iild o/ud tha- the biocidal compositions 
forxz^C by Mixing tlvj aforementioned ingredients contain some 
tyn;. ©f -^rc^io: S'srid'^jus or intermediate products that are 
aichly ~ffectiv*« L i frilling various types of virulent 
rg:u £*. will be appreciated by those skilled in the art, 

1? sv intamedia;;^ productu can be induced to produce final 
:rc^-tl ..products ir. accordance with the principle of Le 
Chaceli^r* .-lit . iliis instance, it is possible that the various 
~-**.XT. / i 1- tV*. ate iombinec* can be induced to produce final 
r^t: ,1 pjcojuctc that include significant amounts of chlorine 

15 £i oxid 1. However , ifc ;ir.s» .Saen found tnat if one controls and 
Limit the v^v^ >< * : cLi^vrine £io&i'ie tnat actually formed 
'for riawpltv, :/y t&i* addition of hydrogen peroxide to the 
ccrpositior. * , ti ^ resultant in cermet iete products are indeed 
Tcrc :*f( 5c/",vi- ^ chlorine dioxide itself in killing 

20 orcjft^ * f h • aggressively growing, 

f ^re ^ ^ iiy, it is believed that the claimed utility 
ths ' ■.:.*%otitions derives iroi*. their ability to 

fo?TEp r.«ic3 .^iiag agents including but, not limited to 

suneTrxids2 ion:; v/drc^yl radicals and hypochlorite ions. 

25 Production of the ;e ~ grants mimics the "respiratory burst" which 
occurs ^or' 39 pl^ ^O'Tj'cia killing of invasive organisms, one of 
the ^iret 'in^ss .2 defease In the immune system. 

labile so2se tli^ee oxy^chlorine intermediates have been 
shewn to pc^sc^a bactericidal properties/ they have also been 

30 r.hour to specifically possess immune system enhancing 
pr^perticiSc Toxieoiogical *nd pathological laboratory 
cbservat-.ions indicate chat the intermediate products of the 
composition, such as dichlorine oxide, dichlorodioxygen, or 
tetrachlorodecaoxyg,en (TCDO) benefit the immune system by 

35 stimulating the production of the bone marrow, evidenced by the 
pronounc d incrraass in mature granulocytes, pronormo- and 
normoblasts, or increased" cell proliferation rate, determined 

8 
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by means of the Brdtlrd method * Stimulation of th bone marrow 
leads in trrn Jt^ increased :.iuj»Jwrs of leucocytes and monocytes 
in th peripheral blood. 1 « 

In addition, the intermediates products of the compositions 
5 induce the products of large granular 'lymphocytes (LGLs) , 
referred to as natural killep cells (NK cells) • These inter- 
mediates hav* also been shqwn to &&vM2~ effective modulator 
properties in the entire immune system. *Tte lis these oxy- 
chlorine intermediates which likely JtiKSfcf <ft the composition its 

10 unique ability to enable foe* .«ninal», <euSh as dhickens, 

turkeys , end pigr, to fig*st of C-poseiSle -Stethal infections, 
such as salmonellosis and bordetaellosA^/ * 

Another factor in the s^cciass ithe^ce&positions may lie 
m in th^ir ability to purify anJ dAsiaf WSZ She drinking water 

15 itself,, ttfms reducj.ngfe the exposure of food animals to 
bacteriaj^/gid ^iruci^al m&hs>s$0®mT> 4 s • t ' 

Tbf ^ove^ mentioned agents are ft^eo in amounts which 
would havf no significant effect Qn:*th© host, but would have a 
profound effect on invadin$*4P£rtfeogem, particularly since the 

20 pathogens do not inherently ^f^e i ^mical wherewithal to 
overcome the barrage of QH.fefel ■ " /snters&fediates . The oxidative 
killing agents would be itouexert cheir effect by such 

mechanisms, among others, i;a£ii i ?i«l^%roxidation in the 
pathogers' cell mentor anesx cant? ^ioge?fcitj>d&« of cell-wall 

25 proteins. f jr*p& ^asrt - ! 

Once the coapos it£p?ifi>fa^ they can be 

administered for application^ including bat 'hot limited to (1) 
the prevention and/or fcreatmt:©t<>of microorganism infection of 
animals, (2) as enhancers of >feei utilization, (3) as enhancers 

30 of overall vitality in healthy food animals and (4) for 

administration onto food animal carcasses for the purpos of 
reducing foodborne pathogens and .spoilage organisms. 

In order to demonstrate the biocidal, therapeutic, 
production and immunostimulatory properties of the composi- 

35 tions, the following examples are offered. It should be 

appreciated that these are merely examples to show the utility 
and effectiveness of the compositions. The inclusion of these 

9 
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example* should ::t i t% : ix&r&tttd : n try acnscr as limiting 
ihe ^ -rope ©f -t£ia present invention to tire conditions set forth 
in the exampl s with regard to th proporti ns as well as final 
concentrations an*, t'vantiti s of the ingredients. Similarly, 
the disclosure, of the<c<e exampl er should not be interpreted in 
&ny raLwir au liaitintj the sccpe rf the competitions solely to 
thesr? containing chlorine ?nd oxychlcrine species. 

k cf: position Kith biocldal, therapeutic , production and 
immunostimulating $rc*t*Grti(*& *ra& prepared by dissolving 42.4 kg 
of sodium chlorite (80%) ii ICC liters of deionized wat r. The 
mixture w^s stirred well uut; 1 all of the solids dissolved. 

3.3 kg of sodium chlorate and 19. L Vg o* sodium chloride were 
then added to the aqueous mixture and it was stirred for 
approximate ly 10 ninuceb iartj.7 *OT -*f "iolfds h-d dissolved. 

1.4 kg of i.cdiui5 borate anO r odUw su?.f ' .tu w~re then 
added to tuc mixture a«d it was stirred for approximately 10 
mi/.utu^ uij-: all ei the solids ii?>s*>l/ed. 1.0 kg of 

hi avcy m pc ,-&xi "e wa^ adcted and the nixture was stirred 

for a^£\*ciAr^/ f -»Iy '5 voltes., rinxll" & ^ modifier in the form 
ct Lcii^pc ^©sLiui" y-royer chesphrte wn<5 adda* to the mixture 
and it was stirred for approximately 10 minutes until aJ.l of 
the soli is wcrt \sx clvod# The composition was filt>recl to 
rcmo.e t^Cw l.vj r : " ! ^ 

The tforfpesritiott restarting from the r?x>ve steps had a 
cenc^ui .*. 2: u -The fthl vrr^tr ion was prssont in an amount of 
2.CG iu Its per T.-tex . ?1< M^r ite ion T/as present in the 
amount of 0.17 mules per ll^cr, c,nd chloride ion was present in 
an amount of 1.78 moles per ^!Ur ? In all of the following 
examples, the tests were curried cmt with the composition of 
Example 1 diluted as specif A<vi in eeich .Txanple* The concentra- 
tions set forth in the fol 1 jwintf examples refer to the final 
concentrations of chlorite ion. 

The following in vitro and in vivo microbiological studies 
w re p rformed to demonstrate the biocidal, therapeutic, 

10 
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prodootion uad insmunost5hauiBtcaty< ef f iqacjf- ; cf the oxyhalogen, 
non-chlorina-rdioxide-ganerafcing \mbj&xt^^i%%^ . * 

1 : - «• ». • ■ ■ * • « 

• ■■'••'.<•. L * 

The composition of Example 1 was diluted to a concentra- 
5 tion of 0.093 aolar* tfcing standard AOA£ 'microbiological 
testing procedures, it was added • for r£0 minuses to log-phase 
cultures of the following Gram negative and Gram positive 
bacteria (10 s c?0^/m\; . Log-phase cultures were employed as 
well in all the following Examples ,wh4^ concern the bacteri- 
10 cidal effect of the composition. 
Gram negative bacteria? 
Salmonella, typhlmurium NAR 0 

Escherichia coli 0157 »2G18 

- r ** Gram positive bawteria* - * / I© : 

y IS s Listeria monocytogenes JtfTTC .,9111 

The biocidal activity wfcs JiQaitF0Qe4 % 16i-minute 
intervals. Figure 1 shows ; hat ©acfc *»f tfefoi Gram negative and 
1 Gram positive bacterial stE ins m Jgzi<& • biccidal 
* - sensitivity to the co&poun#iba&ed on zqp'jr.ir$ time. 

The composition of Es?8©plG*j3fliwaD f?;lu*ad to a concentra- 
tion of 0.092 mola :ith j:cs a c o chlorite ions. Using 
standard AOAC micr@3ic^o^ical rtest ^ng procedures, it was added 
for 60 minutes to >ett3tHr«ss of following Gram negative and 
2S Gram positive bacteria (3 0* CFO/ml) . 
Gram negative bacteria ? 
Salaonelia typhisjarium NAR 
Salmonella choleraesuls . ATTC 10708 
Pseudomonas aeruginosa ATTC 15442 



30 colony forming units 
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Gram p sitiv- r ret ria: 
Listeria monocytogenes ATTC 19111 

Staphylococci r c^iCcrmldis ATTC 12228 
Staphylococcus aur us ATTC 12600 

The biocidal activity was monitored at 15-minute 
intervals. Figure 2 also shows that each of the bacterial 
©ui.ciiis «*as a unique biocidal sensitivity to the composition 
based on exposure time. 

EXAMPLE 4 

Thn objective of this study was to evaluate the biocidal 
*f*LcA*-y of Hie composition in the presence of organic medium. 
The composition was diluted to a concentration of 0.092 molar 
and was added lux 60 minutes to cultures, using standard AOAC 
microbiological tcs*:a.nc; procedures, of the highly infective 
strain ±ujl*>,~. J;. . typhimurium NAR in brainHba&rt infusion (BHI) 
biucii tiu 7 cifU/ml) . The biocidal activity was nonitored at 15- 
minute intervals. 

Table n 3n jws that the composition has biocidal activity 
ag rnst t v % tcj5^el bacterial strain in the presence or absence 
Of organic ?ae/*ium Furthermore, most of the biocidal activity 
(2.77 logs or ^ 99„S% re-iaetion in BHI fcroth) occurs, during the 
first 15 mimrteswcf exposure* These results are significant 
because while the biocidal activity of the composition in this 
Ft'udy war tiOftewfrasr atterfuatea in organic medium, greater than 
99.5* reduction f tUj bacteiia within 15 minutes was nonethe- 
less observe". atizeruutioii observed in this study was 
considerably Is* ; t-ham what is typically seen for other 
biocidal ccmpcsi-ioi:** i.i organic medium. 
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♦Beit© I 



Effect f. an OE^a»ic M diuiu on the 
Bactericidal Effiqacy of the t .Composition 



Salmonella typhimurium NAR over tine 



TREATMENTS 


Control (0 min) 


EXPOSURE TIME , (min) 1 
15 30 45 60 1 






lex 


g reduction (a) 




log (CFU/ral) 
7.52 (3.28X10 1 ) 
7.74 <5.56xl0 7 ) 










BHI 


2.77 




1.44 


1.45 


dd H20 


7*0%. 


7,74 


7.74 


7.74 





(a) - Log reductions are Lti ruupect co contrcU. 
Data are an average of two e^c^e^i^fitg^ 



j 



In this study the iihibitor. activity tft various concen- 
trations of the composition of Exau^le 1*vwj evaluared against 
a population of the highly \rf active bacterial strain 
SalmofiBlla typhimurium NAR i;ic^ iiated onto 'broiler drumstick 
l 15 skin/ , • . * - 

An overnight culture erf &i2m:ieila typhimhrium NAR was 
transferred to fresh -BH J, brotlimnd -ii.cAibkt^d at 37 tf C for 1.5h 

* x " ■ 

tp^a population dersity of .&p^%xinfetely- 1 x 10 7 CPU/ml. One 
hundred microliters (approximately 1 x 10* CPU) of the 

20 bacterial suspension "e&e spread evenly onto 2 -cm 2 pieces of 
fresh broiler drumstick skin. Following inoculation, the 
broiler skin was held at room temperature (25°C) for 15 min to 
allow for adsorption and/ or attachment of S. typhimurium NAR to 
the skin. The inoculated skin was transferred to a centrifuge 

25 tube containing 30 ml of the appropriate treatment 
concentration. 

The composition was diluted to 0.027 M, 0.054 M and 0.081 
M. After a 10-min exposure to the specified treatment solution 
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und 3- continuous -I'TJ.t^tion »rt 3*J°C, surviving S> typhimurium 
NAR organisms war* recovered from th<? skin. A skin rinse 
t chniguos wau uttf*ti and c Ml?t<t4-.of vortex? ng the skin in 10 ml 
0.1% pepton for 1 m:.n. The rfnse solution was serially 

diluted in 0.2% peptone water, and viable S. typhimurium NAR 
organisms were recov^ro* by pour pJ ating with BHI agar supple- 
mented wi/~-i 5.00 ypm nalidixic acid* Plates were incubated at 
37 °C fe.*r 48h ana colonies counted. All trials were replicat d 
three times. 

Table II shows that the biocidal potency is dependent on 
the composition concentration; increasing concentrations of 
the composition resulted in increased inactivation of the S. 
typhimjrSrr^ HA?, population. 

Table II 

ixecL o£ Conoeii crmtioi 4 oi che Composition 
<m tho Growth cf S. typhi wirium 

33.0 
63.2 
79.7 
87.3 

. a, ^SAMPLE 6 

& : jic^o^lolsgf. xil conducted to validate further 

thi. t f > composition lias a *>le2tive biocidal action, based on 
concentration and sxposu:;3 t.i»*, against living cells and 
iaicrv» jvganijjis including Gran negative and Gram positive 
bacteria and other pathogens, 

The composition was diluted to % 0.092 molar concentration 
*jzA was adied for 50 minutes to cultures, us^'iig standard AOAC 
microbiological testing procedures, of the following actively 
growing Sram negative a^d Gratn posit iv bacteria (10 7 CFU/ml) . 
Tha biocidal activity wa* monitored at 3C and 60 minutes. 

14 
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Graft negative bacteria • Saln6>r*ella sp^ci^s: 
Salmonella ^yphimuriua WAR 
Salmonella cholerra suij ATTC 10708 

Salmonella woj*tn±ngtX>n 206*-4 

r 

5 Other Gram negative bacteria: 

Pseudomonas aeruginosa .>TTC 15442 

Escherichia coli 0157 ;H7- 20. S 

• Ml * • 

Gram positive bacteria: 
Listeria monocytogenes* ATTC 19114 

10 Staphylococcus epidermidis ATT 1222© 
Staphylococcus aureus ATT€ 12SC3 

Lactobacillus acidophilus 0606 1-B (VPI) 

The average lo? reduction, for Sr^m negative strains after 
a 30-minu*e exposure «/as found to be 4.85 (range 2.54 - 7.38) 

15 and for Gram positive strains, 1.05 (range 0 ~ 1.91). The 
average log reduction for Gram' . .og^ti va g' rains after a 60- 
minute exposure was found to be 6.6* (range 5.50 - 7.38) and 
for Gram positive strains, 4.94 (range 3.87 - 6.72). The 
results of this study support further the findings in Examples 

20 2-5. 

bxakpl: 7 

This study was conducted to evaluate the effect of the 
composition on the jticrobiolocical quality and safety of fresh 
whole broilers proee^c^ uh<£*r warrant feii^ed States Department 

25 of Agriculture (K3D&) prj<&±dar&s. The result* indicate that 
the composition has utility as a poultry oarca^s disinfectant. 

The study consisted of 60 untreated control carcasses and 
60 treated carcasses rinsed with transfer, pre^enrichment 
medium and analyzed for Salmonella, total aerobic plate count 

30 (APC) # total coliforsn, E. coli and Campylobacter. The treat- 
ment used consisted of a 30-second immersion in a. 31 mM 
solution of the composition, followed by 30 seconds of dripping 
dry and then the application of transfer medium to the poultry 
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carcrrsu j u-;i^ st^jti&upl ADAC micro^io^ogica* testing pro- 
cedures. The mean control APC waa c,loo CFJ per ml rinse 
frvrrrr-c;* r.or; w villi Lha mean treated APC was 2,660 

(?oo'ic r ?»4r*; # vhich corresponded to a 0.4* mean log reduction 
I (67.1%l in AFC. The study shovec that the composition reduced 
Salmonella by ever 1.56 logs 1 *>S , ;.6% reduction), E. coli by 
>G.S locrs (>89. 1% reduction) , and Campylobacter by more than 
1. 35 logr (>9£.S% reduction), 

EXAMPLE 8 

10 TM© stad^ was conducted tc? evaluate the effect of the 

composition on the microbiological quality and safety of fresh 
^roilcnrr proc&ssei under current United States Department of 
Agr;lcu!*;iv* , (USDA) procedures* The results of this study 
sjpr>ort further the findings in Example 7. 

15 T n thi.s flrt* T ;.3y 20 carcujsa^ ver«j obtained (1 at a time) 

from the evisceration iin^ prior to tneir entering the inside- 
ruts* ido l?irci -vast at' of a poultry processing plant* Five of the 
cercasses? served atv the untreated controls. These carcasses 
v;ere immer^er* for 5 seconds its a 5 -gallon vessel to simulate 

?0 subjection to the insicte-outsitfe bird washer. After an 80- 

s3con4 dripping period , the* carcasses were immersed in another 
ves&el containing chill water (20 ppm chlorine) for 45 minutes, 
in order to simulate subjection to a chilling tank. 

Five carc^ssesr vere immersed for 5 seconds in a 5-gallon 

25 vessel jcntainir:g 3.*4 mM xff the composition. After an 80- 

second dripping period, the carcasses were immersed in another 
vessel containing chill t*at*»r and 0.256 mM of the composition 
for 45 minutes. 

Five carcasses were immersed for 5 seconds in a 5-gallon 

30 vessel containing :*.;)4 mM of the composition. Aftei an 80- 

eecond dripping peri >d ; the carcasses were immersed in another 
vessel containing chill watfer and 0.128 mM of the composition 
for 45 minutes i 

Five carcasses were immersed for 5 seconds in a 5-gallon 

35 vessel containing ml! of the composition. After an 80- 

s cond dripping periac", the carcasses were immersed in another 

16 
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, v ssel containing chill watar aid 0.056 m of the composition 
for 45 mijiiut$s* 

The carcases ware as*rticul)y introduced into steril 
bags and individually ^rinsed f r 30 seconds myth 200 ml of 
5 sterile transport medium, using standard AO&C microbiological 
testing procedures, The carcasses wc^re then tinsed with 
Butterfield's broth medium for coliform atatf jr.- coll analysis. 

The mean coliform count for contsok carcasses was 88,400 
CFU per ml rinse (average log, 0 - 4.95). The mean coliform 
10 count for carcasses treated with 0.256 mM of the composition 
was 496 (average log, 0 <» 2.70), corresponding to a 99.4% 
reduction with respect to* the* control. The mjun coliform count 
for carcasses treated with 0.128 mM of the composition was 
1,340 (average log, 0 ~ 3.13), corresponding to a 98.5% 
15 reduction. Finally, the mean coliform cotanfc for carcasses 
treated witte- 0.0S6 mM of the composition ^as 1,516 (average 
logio m 3.18), cerrespsnding to a 98.3% reduction. 

The mean E. coli count for control Carcasses was 55,400 
CFU per ml rinse (average lofft * 4 * ** r THe mean E. coli count 
20 for carcasses treated with -:0*256taft&of the composition was 218 
(average log w = 2*34), corresponding to a 1*9.5% reduction with 
respect to the control. The saean<&* ccli <:ourtt for carcasses 
treated with- 0.128 mM of the composition was 614 (average log 10 
« 2.79), corresponding to a . '9% reduction. Finally, the mean 
25 E* coli count for c~rcasse«: treated wltii IK096 mM of the 

composition was 853 (average logio ' *2". 93) , corresponding to a 
98*5% reduction. ^ - - * 5 

This study f urtfcer* demonstrates thct the composition is an 
effective disinfectant of food animal carcasses- 

30 c . EXAMPLE 9 

This study was conducted to evaluate the therapeutic, 
production and biocidal activity of the composition in young 
chicks (1-14 days old) infected with Salmonella typhimurium 
(10 5 CFU/ml). A series of concentrations of the composition 

35 was tested* . The biocidal effect of the composition, as well as 
changes in prot in absoxption, growth and feed utilization of 
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th chicks were determined up n chronic administration of the 
c€tm€*f*itlca 9 far up to 11 teys, in cfcrcMs' drinking water. 

Hit compos icio. %*at> & in to have a c ncentr at ion-dependent 
bxocidel activity a^^inst the tested strain. :n inf cted 
5 chicks given the composition at 1 mM, a mean 0.89-log (87%) 

reduction in initial counts wa& &een at 7 days and a m an 1.0- 
1 r,g (O'rt) reduction at 14 days. In infected chicks giv n the 
composition at 2 mM, the initial counts were reduced by a mean 
of 0.50 logs (68%) at 7 days and a mean of 0.17 logs (32%) at 
10 14 dayr. 

Furthermore , the results show that the composition has a 
biocidal activity aqainst Gram negative bacterra in young 
chicks b$sed on concentration and exposure time. These 
observations confirm the results from Examples 2-6 which 

15 demonstrated that Gram negative bacteria have a great biocidal 
sensitivity -,o the composition. 

The composition was seen to have an effect on the growth 
and feed utilization of the chicks. At hatching, bcdy weights 
were approximately 2.8% lower in chicks designated to rec ive 

20 S. typhimuriCA inoculation (Table 111) . No significant 5. 

typtiimirium major effects on body weight were noted at day 7 or 
x4. At days 7 and 1 , chicks receiving 1 mM or the composition 
exhibited greater body weight than either unsupplemented 
controls or chicks receiving 2 mM of the composition. A 

25 sigiax \c* it io:eiac ion of the composition with S. typhamurium 
was obser* ed. In the presence of S. typhimxxrium inoculation, 
chicks that received 1 mM composition exhibit"* greater body 
weight when compared with inoculated chicks receiving tap water 
or ? jpM composition at days 7 or 14. A similar effect was not 

30 noted in 'cbe absence of S. typhimurium inoculation. At day 7 , 
uninocuiated chicks receiving 2 mM composition exhibited lower 
body weight when compared with chicks receiving tap water. 
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ill 

Body weights of intfect d and uhinfecteed chickens afe influenced by the 
af^aipi^trpt^po of the qompprjltion. 







Composition level 


<mM) ' 






i Salmonella 
II ch&llenae 


*Age 






2 


















0 


40.2 


42.1 


41.4 






7 


130.1 


14^.4 


129.3 






14 


322.9 


362. § * 


319.3 




no 


0 


43.1 ? 


41.5 


42.5 






7 


142.5 1 


138.9 


134.6 






14 


326.4 


33a. 2 


322.1 





10 Feed conversion ratios (FCR) are denicted in Table IV. 

Significantly greater gains in body weight per unit of diet 
t consumed were observed in chicks receiving the composition (2 

mM and 1 mM) from days 0 to 7. No effects associated with the 

composition treatments were observed for ,7r to 14 -day fe d 
15 conversion ratios. No statisticelly significant effects on 

feed conversion were attributed to 5. typhimurium inoculation. 

Table IV 

Feed conversion xatin«» a « inf luenced by the Administration of the 
Composition to 'inffected hi uniAfe^ted chicks. 

i V . 



^rr — * — 

Salmonella 
challenge 


Age 
<day*> 




Composition 
a • 1 


level (mM) 
2 










(g feed/g gain)— 




yes 


0-7 


. 1.168 


1.107 


1.091 






7-14 . • 


1.465 


1.432 


1.462 






0-7 


1.147 


1.079 


1.088 






7-14 


1.575 


1.475 


1.493 





25 The composition was further seen to have an effect on 

nitrogen excretion and retention in the tested chicks. Protein 
levels in excr ta were stimated by the determination of 
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rdtrogsn (Kjeldahl) ff;ror. ~. 34h coll *c tier, cl aach replicat at 
^ ?nd 14 days of age> For the estimation cf nitrogen 
r*t ntion, chrortf.c oxicVv (chruiciu:n sssqai&xida) was 
incorporated (0.3%) into t ^ £Iat as a referenc marker, 
f At day 7 , chicks roeei^ing i iu4 and 2 M of the 

composition had significantly loc/cr e::cretal nitrogen 
concentrations when compared with thoja chickens receiving tap 
water, fl^ter 7 days, th© oxer eta 1 nitrogen levels had fall n 
from an i.nitiol level of 5.53% to 5.32% in chicks imbibing a 1 
10 mM solution of the composition and to b.19% tor chicks imbibing 
a 2 asM solution of ths composition- Ho significant diff rence 
between initial and 14-day excretal nitrogen levels was 
observed. 

After 7 days, nitrogen retention levels, expressed as mg N 
15 retained per g diet, had .risen frost an initial level of 20,1 to 
2^ ?. in Jhfckr rreceivinr 1 mM of -th& composition and to 23.4 in 
chicks raesiving 2 of fch« composition, 3uch results in the 
employed test Tor nitrogen retention suggest that great r 
amounts of protein ^re being synthesized and retained. As with 
20 nitrogen exc< ttion rates, the effect of the composition on 

ritrorjpn retentioi? vss age de;>endt:nt; the composition enhanced 
n:\trogen retr--tf cn ;*r 7 --day- but not in 1* **iay-old chicks. 

The studies dehors trate that protein absorption, growth, 
en*? feed utilisatror; ere implored when tlio ^okupound is 
25 actcinirt fired i: tbs inking water of checks infected with 
Sa Ijnarsi.la t:>phivvz;ium. 

EMMOLE 10 

This study wa>? candactsc to evaluate the effect of the 
composition on the ttie^roflcra of the gastrointestinal tract. 

30 In this study, the therapeutic and biocidal activity of the 

composition was evaluated in chicks^s infected with Salmon 11a 
typhimurium. A series of concentrations of the composition was 
tested by administration of the composition in the drinking 
water of 45-day-old chickens. 

35 In this study, 6-week-old male and female broil rs 

weighing betw en 1.8 and 2.3 kg ach were selected. Birds were 

20 
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tested by cloaca! swabs for the presence of Sklmonella, and 
birds testing positive for Salmonella ware destroyed. The 
birds which tested negative were fed a standard br iler 
withdrawal ration md libitum until feed was withdrawn. The day 
5 prior to processing, feed and water w&re 'withdrawh from all 
birds for a period of 4 to 6 hours. Following this initial 
withdrawal period, an intubatcr was *to inoculate birds 

with.10 5 CFU cf nalidixic~acid*resls-tfeht S. typhimurium in th 
crop. After inoculation , birds wer^ offered water containing 

10 one of the composition eoncentratdona £ol a period of 8 hours. 

This study was designed to validate that Xh& composition 
is a very effective therapeutic atid biocidal drug, based on 
concentration and exposure time, against? aggressively growing 
Gram negative bacteria which have infected chickens. Tabl V 

15 shows the biocidal activity of the composition in broiler ceca 
contaminated with Salmonella. ^ The MPkblei^-bhows that the 
compos it ioni has a biocidal activity against rfte bacterial 
strain based on concentration. < The composition has its 
greatest biocidal activity at a^Co«gentra£ion of 1.33 mM to 2 

20 mM. - SfcW: 

From a control level 47:5% ; the* administration of the 
composition increased the percentfa^e df negative ceca to 
between 70% and 93.3%. Birds given 1.33 mM or 2 mM of the 
composition had the greatest 'percentage »6f negative ceca (92.3% 

25 and ^90%, resperi ; vely) . These idtffea suggest 'that the 

composition has a potential as^a cebai disinfectant when used 
just prior to processing. The data also suggest that the 
composition may all j reduce carcass contamination. 

.Examples 9 and 10 show that the composition has a biocidal 

30 activity against Gram negative bacteria in young chicks (1-14 
days old) and chickens '45 day a old) based on concentration and 
exposure time. 
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Table v 

Fer.at i*>r«shJr t«C C mpoai^-cu Cone antxat ion 
to Pr se.iit of S/Jjr.vmXza~W*gat.\v* Broiler C ca 

Coiaentrxiiuri (mfo) 
1 

l.i3 
2 
4 

10 EXAMPLE 11 

This study was conducted to evaluate the therapeutic, 
production an^ Ira unostimulatory effect of the compos it ion 
under market conditions in broilers infected with the guinboro 
virus . 

15 Gumbore is a reo-like virus that causes an infectious 

bursal disuse, commonly referred to as gumboro disease. The 

virus is ^reva.ent xn most of the concentrated poultry 

producing areas oi. the world and may account for considerable 

„? ■ 
losses in individual flocks. Losses result from ths cJinical 

20 disease or from immunosuppression as a result of early 

infections with the virus. Sequelae that have been associated 
with immunosuppression induced by the virus include gangrenous 
dermatitis, inclusion body hepatitis-anemia syndrome, and 
vaccination failures. It is now considered that the greatest 

25 economic loss results from immunosuppressive infections rath r 
than from the clinical disease produced by the virus. 

In this study, 1 mM of the composition was administ red to 
the broilers' drinking water for 25 days. At day 14 all the 
chickens received a vaccine. All the broilers had unlimited 

30 access to the water throughout the entire study. The effect of 
the composition on the mortality was recorded daily, and body 
w ight gain was monitored at 35 and 42 days. 

The broilers that receiv d the composition had a 15.3% 
lower mortality rate than the control group after 25 days. At 

22 
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market age (42 days), th mortality wad reduc d by 29.7%. The 
birds that received the composition had, on average, 5.35% 
greater body wslctt after rsulays and 2.03% greater body weight 
after 42 days compa^eA to th ^control group. 
5 This study demonstrates that the composition has a thera- 

peutic, production, and immupostia:\:J$tory effect in broilers 
raised under market conditions. Additionally, the study 
demonstrates that the administration of the compound xn the 
drinking water of infected brpilers ameliorates the negative 
10 effects associated with infectious bursal disease. The results 
of the study further indicate that administration of the 
composition is a superior alternative to the less effective 
vaccination route of treatment. 

EXAMPLE 12 

15 This study was conducted to evaluate the therapeutic and 

production activity of the composition on turkey poults 
infected with Bordetella avium. B. avium is the causative 

..... . ' u'* t 

organism of turkey coryza, a poultr^di^e^se that has no 
effective vaccine and limited av^nues^for treatment . In this 
20 study, the composition was diluted to final concentrations of 1 
mM and 2 mM in the turkey ppults' drinking water. All the 

turkeys had unlimited access to the water throughout the 17 

* - . - < <••<.'.*,;...' 

days of the study. 

. > > . ' ; * i 

The data presented in Table VII demonstrate the influence 

25 of the composition on poult bod^ weight. At hatching, no 
statistical differences in body weights were noted among 
treatment groups. At 7 days of age, 6 days post- inoculation 
with B. avium, infected poults receiving only tap water 
exhibited a marked suppression in body weight when compared to 

30 ali other treatment groups. Infected poults receiving 1 mM or 
2 mM of the composition displayed numerically larger 7-day body 
weights than either infected poults receiving tap water or 
noninfected poults provided with tap water. The B. avium- 
associated suppression in growth was also evident at 14 and 17 

35 days. At these ages, the administration of the composition 
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mitigated the grot** suppressive effects of the B. avium 



irjfcnt^n 



xe v-tx 



luf luenc-a of Administration of the Composition on 
Body Weights (g) of B.-avium-Infected Poults 



Composition Age 

Concentration 



hatch 7 days 14 days 17 days 



HQn^pfected 

0 €1.9 137.4 318.2 437.1 

1 62.9 13/*. 2 309.8 424. 7* 

2 61.8 141.8 324.8 436.5 



inf >ct^ 



62.9 117.9 262.8 336.9 

62,8 137.6 -HO. 2 436.3 

61.7 141.5 m?.5 445.4 



Fes? conversion ratios (FCH) an* feed consumption 
data c»re depicted 5 \ Vible VTTI. Significantly greater amounts 
of the starter diet were required to produce e unit gain in 
body weight for t'lose poults, inoculated with B. avium and 
placed on tap Wcter from hatching to 7 days of age. Again the 
presence of the composition eliminated this effecv associated 
with B. avium. A mar?;ed decline in feed intake occurred in 
infected poults receiving tap water during the 7- to 14 -day 
period. 



24 



96/28173 



FCT/US95/16263 



MM*" VIII 

Influence of Administration of th Composition n 
FCR end Feed Consumption of £.-avitio-Infect d Poult u 



Composition yqR fg foyfl/q gajn) cpppmgpfrjftn 
5 Concentration 

(«M) ( P^7 flfrVP 7 H sjs&M ffl£Z ^YS 7-^4 days 

norrlnfectpdt 

0 1.201 1.296 87. & 234.3 

1 1.204 1.2Y& 232.5 
10 2 1.150 1.304 «ftl.9 237.5 

0 1.443 1.325 191.7 

1 1.196 1.247 89.4 234.0 

2 1.172 1.233 93.5 227.7 



15 Significant reductions in rates o2 weight gain were also 

noted in infected poults receiving tap water from 0-7 and 7-14 
days of fege compared to weighc gain tot infected poults 
receiving drinking water fortified with the composition (Table 
IX) . 

20 The data showed that the administration of the composition 

in the* - drinking water of turxey£ e>li,ainated the decline in f e d 
* efficiency associated witfftfce L • av.ij.rn infection. 
' * • * 
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Tabl xX 

Influence of Administration of th Composition 
on Uifc Rat \ oi fctdghl, Gaxn ot B.-avium-xnf acted Poults 



CcrpCLiitlcr. ix, jentr^tion gain {a) 

5 <m\ 

Qzl days 7-^4 days 

0 73.2 181.0 

1 71.3 182.0 
? 9 182.5 

0 55.0 145. 0 

1 74,3 18C.0 

2 79.3 192.0 



Sixteen microscopy showed that de.mtXj± t;o the tracheal 
15 ^pith^ium in .i.r?£oc-£ad poults was reduced the suppl menta- 
tion of thsi com position. 3. avium was re- isolated by colony 
morphology on autr*-5iit agar supplemented with streptomycin (200 
pg/mL} and on M:iCCpn);ey Agar. Based on B. avium isolation, no 
pleer differ am ix In treat<ao:nt trends were observed betwe n 
?n infected poults iVJfltiviny- tap water and tteose receiving the 
composition 

These findings are of potential sign! fierce for a number 
of reasons. First, ir«ari:&y corysa or bordstellosis affects 
upwards of 5C% of turkey flocks of. several U.S. states in th 

25 summer It is rise a highly contagious disease, whose causa- 
tive organism can survive for months in the curkey house 
environment c Secondly, a number oc avian veterinarians have 
indiceted thet the vaccine available for coryza is both exp n- 
sive ard of limited effectiveness. Finally, antibiotics 

3C provide very limited ircpi ovements in clinical symptoms. This 
may be due to the fact that getting adequate levels of anti- 
biotic to the primary site of infection (upper respiratory 
tract) is unlikely. Data from this study showed that the 
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administration of the comp sition mitigates many of th detri- 
mental effects associated with a B. avium infection. This 
assessment is support^ t?y gro$f changes in gr wth, feed utili- 
zation, appetite f and structural integrity of the trachea. 
5 These data also cuggest vfcfeat the mitigating effects of the 

composition are not achieved through elimination of the 
organism. This observation suggests that the composition has a 
stimulatory effect on the immune system. 

EXAMPLE 3,3 

10 This study was conducted tt> evaluate the therapeutic 

activity of the composition o.. motility rates among turkeys 
infected with rotavirus, reovirus and corona virus, all of which 
are believed to be components of what is known as the spiking 
mortality disease. It has been found that "spiking mortality" 

15 is mainly considered a mild disease syndrome but results in 
major economic loss. Spiking mortality is defined as a 
phenomenon in which birds exhibit a clinical presentation 
initially indistinguishable ilrok' th&t ^ poultry enteritis 
complex; however, instead tfe ±¥sfcof*aing ; -' t*r treatment or 
^ 20 management manipulation, bircfe^^Bifc)^ worsen and mortality 
increases exponentially tcT%kfc*ed Ik mortality for three 
successive days and in many ckafes may exceed 3% mortality /day. 
This is a devastating disease e^dr^ttei Which results in 
mortality losses greats thaft^30% 1 4hd ik^ some instances has 

25 resulted in destruction of the entirfe^f locic lij the brood r 
•: - houser. ~> »>iuv:i v - 

c In this study; 2 aPT of tfts 'cdmposition was administered to 

t— newborn turkeys' -drinking water for the ±irst 21 days of their 
lives. c All the poults* had unlimited access to the water 

30 throughout the entire 21 days. The Effect of -the composition 
was evaluated every 7 days until the completion of the trial. 

The birds infected with the viruses showed 27.1% deaths by 
day 21. In sharp contrast , the turkeys infected with the 
viruses and receiving the composition had only 6.3% deaths by 

35 day 21. Thev administration of the composition was found to be 
beneficial even in uninfected poults. By day 21 noninfected 
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birds had a 4,9* mortality rat , whil noninfected birds 
treated as above with the; composition had a mortality rate of 
only 2.6%. 

E224If%E 14 

This rtudy* vas conducted to investigate the eff ct of the 
composition on i^ea utilization under market conditions with 
healthy et'ine. The composition was administered in th pigs 7 
drinking wtter in two separate trials, using final concentra- 
tions of 1 xuM and 2 ieM, respectively, The pigs had unlimited 
access to the water throughout th-* trials. Food intak per 
kilogram of weight gain was compared at the end of 21 days in 
both of the trials. 

Tables X and XI show the improved feed utilization in th 
pigs that had consumed the water treated with the composition 
toliowing ti e ;wo respective 21-day «-rialF». FeuO. intake per 
kilogram of weight gain was 7.0% ari 7.4% lower in the trial 
group chan in the control group for trials 1 and 2, respec- 
tively. Ftwd ir.tiJcs per pig per day was 6.3% and 7.9% lower in 
the trial grcwp than in the control group for trials 1 and 2, 
respectively. 

This study demonstrated that feed utilization is improved 
when different concentrations of the composition ara adminis- 
tered in the drinking water of healthy swine under market 
conditions. 
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_> Influence f Administration of the Composition (1 mM) 
on FCR and Peed Consumption of Healthy Swine 



iL-gRQVP WXhh QRQV? PIFF, * 





Number of pigs; . 


22 


23 




4.5% 


5 


Average weight * 
start: 


31.4 .Kg 


30.fi kg 


- 


1.9% 




Average weight 
end: 


■ • * « 

46.4 kg 


, 45*.^ kg 




1.1% 




Total weight 
gain: * 


330.0 kg 


347.3 kg 


+ 


5.0% 




Weight gain/ 

day /pig: f , 


?14 g't 


719 g 


+ 


0.7% 




Feed intake 
total: 


662 FU? 


, 650 FU 




1.8% 


15 J 


Feed intake/ 
pig/day: 


1.43 Ft)' " 


1.34 FU 




6.3% 



rs9 * Feed intake/kg 

weight gain:. * 2.02 FU 1 1.37 FU - 7.0% 



Feed unit = 0.95 kg £&ed. >or 

jr. - * • ' 
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Table XI 

Influ nc of Administration of the Composition (2 mM) 
on FCR and Feed Consumption of Healthy Swine 









TRIAfc <?R0UP 


PitFF. % 




Number of pigs: 


12 


15 


+ 25.0% 


5 


i.verage we$.ght 
start: 


34.1 kg 


30.6 kg 


- 10.3% 




Average weight 
end: 


48.8 kg 


45.2 kg 


- 7.4% 


10 


Total weight 
gain: 


177.0 kg 


219.0 kg 


+ 23.7% 




Weight 
gain/day /pig: 


702 g 


695 g 


- 1.0% 




Total 
feed intake: 


383.3 FU 


442.1 FU 


+ 15.3% 


15 


Feed intake/pig/ 
day: 


1.52 FU 


1.40 FU 


- 7.9% 




Feed intake/kg 
weight gain: 


2.17 FU 


2.01 FU 


- 7.4% 



EXAMPLE 15 

20 This commercial study was conducted to evaluate the effect 

of the administration of the composition on weight gain and 
mortality rate of healthy broilers under market conditions. 

In this study the composition at 2 mM was administer d in 
the broilers' drinking water. All the broilers had unlimited 

25 access to the water throughout the entire 37 days of the study. 
The effect of the composition on weight gain and mortality rate 
was evaluated every 7 days until the completion of the trial. 

Improved weight gain and a lower mortality rate were 
observed in the broilers that had consumed the water treated 

30 with the composition during the 37-day trial. Weight gain was 
improved by 2.22% in the trial group compared to the control 
group after 36 days. The broilers that were in the trial group 
had a 0.57% lower mortality rate than the control group after 
37 days. 

35 This study demonstrates that rate of body weight gain 

increases and mortality rate deer ases when the compound is 

30 
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adjninist red in th drinking water f h althy broilers under 
market conditions. 



i 
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1. A thofi fOL eiJu.ncins food utilization, lowering 
mortality, decreasing nitrogsr excretion, d creasing the depen- 
dence oa vaccinae; antifciciice, stimulating the immune 

!5 sysieM an-i enh^ciiig the sverc.ll health of a healthy or infec- 
ted food animal **hi.cto. comprises orally administering to the 
animal an effective amount of a pH-buffered, redox-stabilized 
composition comprising halide and oxyhalide ions. 

2. A method for reducing foodborne pathogens and 
10 spoilage organisms in animal carcasses which comprises con- 
tacting the carcasses with an effective amount of a pH- 
buffered, redox-stabilized composition comprising halide and 
oxyhalide ions. 

3. The method of claim 1 wherein the animal is 
15 infected with a bacterial or viral pathogen. 

4. The method of claim 1 or 2 wherein the composi- 
tion comprises chloride and oxychloride ions. 

5. The method of claim 4 wherein the administered 
composition comprises chlorite, chloride and chlorate ions. 

20 6. The method of claim 5 wherein the molar ratio of 

chlorite ion to chl.orate ion is in the range from 2:1 to 
1000:1; the molar ratio of chlorite ion to chloride ion is in 
the range from 0.1:1 to 1000:1; and the molar ratio of chloride 
ion to chlorate ion is in the range from 0.1:1 to 1000:1. 

25 7. The method of claim 6 wherein the molar ratio of 

chlorite ion to chlorate ion is in the range from 3:1 to 500:1; 
and the molar ratio of chlorite ion to chloride ion is in th 
range from 1.1 to 50:1- 

8. The method of claim 7 wherein the molar ratio of 
30 chlorite ion to chlorate ion is in the range from 3:1 to 16:1; 

the molar ratio of chlorite ion to chloride ion is in th range 
from 0.8:1 to 5:1; and the molar ratio of chloride ion to 
chlorate ion is in the range from 4:1 to 16:1. 

9. The method of claim 8 wherein the molar ratio of 
35 chlorite ion to chlorate ion is 11.8:1; the molar ratio of 

chlorite ion to chloride ion is 1.12:1; and the molar ratio of 
chlorid ion to chlorate ion is 10.5:1, 

32 
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10. The method f claim 9 wherein tha chlorite ions 
arc present in the ccurcent ration > range f r m 0.01 mH to 1.0 M. 

13,. Thf^efchod of claim 1 or 2 vherein the coraposi- 
ti r comprises brp»ide and iOxybrcwaide ions. , 

12. The method of claim, ft or 2 wherein the pH of th 
composition is in the range jf rom 7. S to 13. 
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